ABSTRACT
Cystic fibrosis (CF) is a fatal genetic disease caused by abnormalities in fluid and electrolyte transport in exocrine epithelia.
Both absorptive and secretory processes are affected by an underlying membrane defect in C1 permeability.
However, the impact of the defect on transport function is tissue specific. Net electrolyte absorption is decreased in the sweat duct, increased in airway epithelia, and not affected in intestine. the medical literature as a hereditary autosomal recessive disease entity 40 years ago, the gene for the defect was cloned and described only last year. The function of the gene is unknown, but the most frequent mutation appears as a deletion of a phenylalanine residue in the 508 position of the protein (1, 2) . CF is recognized as the most common fatal genetic disease in the United States and affects 1 in about 2000 Caucasians.
The disease process is generally slow, but unrelenting, so that the median age of survival is now about 26 years. In the last few years, CF has attracted much attention among many investigators working in the area of electrolyte transport, perhaps because it has become well established that the transport defect is expressed as an impermeability to the Cl-ion. The disease is frequently categorized as a polyexocrinopathy as defects are expressed predominantly, if not exclusively, in exocrine organs. This review will be limited mainly to the role and impact of Cl-impermeability on epithelial fluid transport in cystic fibrosis. Vol. 4 July 1990
The FASEB Journal Cl-moves passively down electrochemical gradients through large conductances in both membranes. Other mechanisms and components may be involved, especially when luminal fluid salt concentrations decrease.
In CF ducts the impermeability to Cl-through the apical membrane causes Va to depolarize greatly, thereby severely reducing the electrochemical driving force for luminal Na entry into the cell. Thus, net NaC1 absorption in the duct is inhibited in CF because
Cl entry into the cell is impeded, which in turn disrupts the normal gradient for Na4 uptake into the cell.
In the shadow of the apical C1 impermeability defect, 
Increased absorption in the airways
Absorption is considerably more difficult to evaluate independent of fluid secretion in the airways than in the sweat gland because airway epithelia consist of an intermixed population of numerous cell types that have not been clearly identified with respect to specific transport functions. It is clear that the airway performs both secretion and absorption, but how, when, and where these two functions occur in the tissue remains unclear.
The first evidence of abnormal absorption in the CF airway was derived from in vivo measurements of electrical potentials across airway epithelia (31). In patients with CF, these potentials (lumen with respect to blood)
were generally twice as electronegative as in normal and disease control subjects ( Vol. 4 July 1990
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Normal absorption in the intestine
Components of electrolyte absorption of the intestine that have been examined have not revealed significant differences in CF. Glucose-stimulated in the small intestine (Ca. 40 sA/cm2), taken as a measure of Na absorption, is normal in CF (10, 12, 13). The amioride inhibitable component of electrogenic Na4 absorption in the colon (ca. 35 tA/cm2) and rectum (ca. 7 iA/cm2) seems to be normal in CF (14-16). These absorptive systems seem to be normal even though the V of the CF rectum, in contrast to controls, is relatively insensitive to luminal Cl-concentration changes, giving good evidence of the absence of Cl-impermeability in this tissue as well (16).
Impact of Cl-impermeability on fluid secretion
The most widely accepted model for isotonic NaC1 secretion shown in Fig. 3 exposure to much higher concentrations of the ionophore did stimulate secretion so that the role of Ca as a specific intracellular mediator of secretion is unclear. Although fluid volumes secreted after cholinergic stimulation were normal in CF, the luminal potential across the CF secretory coil epithelium of the sweat gland appeared to be several millivolts more negative than normal. This abnormality is not explained (41).
Secretory failure in the airways
Unlike the sweat gland, it is not certain which cells of the airway epithelium perform fluid secretion, but secre- with Ca24 as a second messenger in exocrine secretion, these agonists appear to act mainly on the submucosal glands (45), so that this component of secretion so prevalent in sweat glands seems to be missing from the airway surface epithelia.
Secretory failure in the intestine
Progress in defining abnormal secretory responses in the small intestine has been intriguing but difficult, probably because of limited tissue availability. Nonetheless, similar defects in cAMP-mediated stimulatory responses were also found in the small intestine, colon, and rectum. In most studies, the small intestine was insensitive to cAMP-mediated agonists (CAMP analogs, cholera toxin, theophylline, and forskolin) (10-12), PGE2 (10-12), the Ca24 ionophore A23187 (12), a cGMP analog, heatstable E. coli toxin, and a phorbol ester activator of PKC, whereas vanadate was found to evoke Cl-secretory currents in both CF and normal tissue (13). However, in contrast to the sweat gland, the CF intestine did not secrete in response to cholinergic agonists (10) (11) (12) 
